In fact, the implications of environmental complexity for MD are twofold. The first aspect is with regard to the content of MD. Managers must learn how to run their organizations and lead their people in the context of increasing connectivity and rapid change. MD can serve as a vitally important means of providing them with this awareness (Keene, 2000) . According to this viewpoint, the message that is delivered on courses and in seminars to executives of different levels should first and foremost be targeted to help them understand the increasingly complex nature of the business environment and what it takes to cope with such an environment.
The second facet concerns the process of MD. Those responsible for MD should see how the dynamism in and around organizations redefines their own work and calls for new logic to be applied if they are to perform their work successfully. According to this viewpoint, the question is not merely one of setting up a developmental initiative and selecting the relevant themes to be stressed therein, but rather of seeing MD as one dynamic system within other organizational systems, and in coping with this interconnectedness in an appropriate manner. It is this latter aspect that this article focuses on in particular.
On one hand, one can recognize a growing interest in new science concepts, building on the findings of quantum mechanics, self-organizing systems, and chaos theory, for example, within management disciplines (Stumpf, 1995) . On the other hand, some documentation on distinct programmes and developmental approaches that are clearly based on more dynamic views of organizations, the environment, and management in general can be found in recent management literature. These two discussions, however, appear to bear surprisingly few links to each other. Clearly there is a need for practical frameworks that connect innovative developmental solutions with the advancements in theory building, and by that means help practitioners design appropriate MD responses in different contextual settings.
As its target, this article seeks to link one of the most prominent attempts to understand the turbulence in management-the idea of complex adaptive systems (CAS)-with the recent discussion on the role and practices of MD. The article begins by discussing MD's role as a factor affecting the long-term competitiveness of an organization, and addresses the undervalued role of MD's context in theoretical discussion. Then it presents some of the key premises of CAS and examines how these, when adapted to MD, create an interesting rationale that contrasts strongly with the conventional views of managing MD. Furthermore, it creates a practical framework incorporating four different contextual settings, within which systems-based rationale and relevant MD practices meet. Finally, implications for both practice and theory building are discussed.
The Strategic Promise of MD
Of all the areas of human resource development, it is MD which most critically needs to be linked with strategic management in order to deliver results. As noted by Burgoyne (1988) , the influence of MD activities also reaches people outside management positions because managing, by its very nature, shapes both itself and non-managerial work. Having MD conducted in an unstructured way with no linkage to wider organizational policies can at best lead to random and, from the organization's point of view, deficient processes of learning (see Mumford et al., 1987) .
Theoretically, the value of MD to competitiveness derives from an extremely plausible logic. As the act of managing, according to our dominant paradigms of conducting business, is the primary source of both success and failure, then everything we do to increase managerial expertise affects the competitiveness of an organization. Based on this, in theoretical discussion MD has frequently been mentioned as a key organizational process and even as a potential source of competitive advantage (Fulmer et al., 2000; Hesselbein et al., 1996; McClelland, 1994; Woodall and Winstanley, 1998) . According to some writers, the reason behind MD's strategic impact lies in the inherent connections it has to change management, or that it has to cultural aspects and belief systems of organizations (Meldrum and Atkinson, 1998) , and in its ability to bridge both individual and organizational development (Jansen et al., 2001) .
However appealing the promise of MD seems to be, there are also several notions in literature addressing a vast unexploited potential of MD in practice (see e.g. Burgoyne, 1988; Luoma, 2000; Meldrum and Atkinson, 1998; Seibert et al., 1995; Winterton and Winterton, 1997) . According to these ideas, for a number of reasons, even otherwise successful organizations fail to see how MD could be used to work for their strategic priorities. For example, Seibert et al. (1995) mention the development function's inward focus, its inability to respond quickly enough in a rapidly changing environment, and the tendency of MD's key stakeholders to build a false dichotomy between developing individuals and conducting business as the key reasons for the existence of what they call a weak link between strategic management and MD. Overcoming these deficiencies is a necessity before MD can really fulfil its strategic role. Antonacopoulou (2001) criticizes the general tendency to assume an overly simplistic linear relationship between MD (training) and learning. She notes that research as well as practice in the area of MD typically overlooks the perspective of the individual manager, that is, how he or she actually interprets organizational reality and handles the multiple competing priorities that the organization and the manager him or herself attaches to development. This biased view of MD does not increase the possibilities of MD meeting its organizational expectations, and is therefore likely to erode MD's strategic promise.
Given this emerging gap between MD's potential in literature and its degree of utilization, would it then be justifiable to claim that the theoretical discussion of MD is built on unrealistic expectations and over-optimism about the function's real value? Should we simply give up the idea of MD as a way to build competitive edge, and see it merely as an extension to operative succession planning, in the way that Vloeberghs (1998) describes the early development stages of the activity? This article does not share this scepticism. On the contrary, it assumes that MD has a lot more to give, but to make the most of it, we have to add some new elements to our conventional definitions of the activity.
Beyond the Conventional Wisdom
Like any central managerial concept, MD also has been defined in a number of ways. Woodall and Winstanley (1998) note that different definitions tend to focus on either MD's purposes (why it is done) or its processes (how it is done). By combining these two elements one can formulate a more holistic idea of MD. Furthermore, Woodall and Winstanley suggest a third component, namely MD's presuppositions, which should be included to make the concept more useful. Lees (1992) notes that MD is an ambiguous concept, attracting multiple and often conflicting definitions, and conveying different things to different people. If this is the case, it is difficult to make strong generalizations regarding what MD actually is and how it should be managed. However, at a general level, one can talk about the conventional knowledge of MD, which according to Garavan et al. (1999) can be further divided into traditional and more contemporary views. Traditional views tend to place emphasis on conscious intent as an elemental feature, stressing the formal, planned, and deliberate aspects of the MD process. More contemporary views, for their part, emphasize, for example, a holistic perspective involving both formal and informal processes (Mumford and Gold, 2004) ; the relationship MD has with organizational change (Lees, 1992; Margerison, 1991; Storey, 1994) ; the need to benefit both the individual and the organization (Burgoyne, 1988) ; and the need to place the focus of MD on the future (Torrington and Hall, 1998) .
These characteristics, which partly state what MD is generally perceived to be and partly reflect the idealism embedded in it, help us draw a more complete picture of MD's key dimensions. However, if the critical notions of MD's inability to deliver results are taken seriously, one should raise questions about the limitations of conventional wisdom.
A central issue, not covered by the lines above, is the importance of MD's context. MD does not happen in isolation, without interaction with its environment, an organization's situation and individuals' attitudes. The variation in these factors can pivotally affect-either enhance or inhibit-MD's ability to yield significant results. Storey (1989 Storey ( , 1990 , for example, addresses this by criticizing MD literature for propounding 'universal nostrums without due regard for context'. Likewise, the need to study employee development in general in relation to the characteristics of its context is highlighted by Antonacopoulou (2000) , who shows the tensions experienced in employee development, not least of which is the difficulty of aligning individual and organizational priorities in development.
This article seeks to investigate the linkage between MD and its environment. It assumes that a significant part of the variation in context can be understood by focusing on two attributes: (1) renewal potential, which encompasses willingness to change and a positive attitude towards renewal among those who are developed; and (2) the existence of a clear strategic direction, which guides the use of developmental actions. Varying magnitudes of these attributes create different kinds of conditions for MD.
Hence, the discussion returns to the previously mentioned notion by Woodall and Winstanley regarding the need to make MD's presuppositions explicit. Many of MD's models assume-often implicitly-that high renewal potential and a clear strategic direction automatically exist, and do not therefore debate how the variation in these contextual factors could affect and/or be affected by the actions of MD. To overcome this potential shortcoming, MD is in this article defined as an intentional future-oriented activity, which utilizes both formal and informal learning experience in order to grow an organization's managerial expertise, and which continually both shapes and gets shaped by the organizational context in which it takes place.
As we emphasize MD as a phenomenon existing in relation to its context, we have to employ a management approach that is based on a more dynamic view of both process and its components. We will do this by incorporating MD and complex adaptive systems (CAS). Later on, we will return to the contextual factors outlined earlier, and create a framework that combines MD's context, guidelines derived from the key ideas of CAS, and examples of relevant MD practices.
Key Premises of Complex Adaptive Systems
This section introduces some of the key aspects of CAS in the light of business organizations.
1 The logic of CAS is closely linked with the overall idea of complexity, which represents a rich set of concepts derived from the advancements of natural sciences, and it has been suggested as forming a management approach that falls in line particularly well with the requirements of today's turbulent business environment. Although interest in complexity and its business applications has been growing significantly in recent years, the academic discussion is still at an early stage, and does not allow the approach to be called a distinct theory. Rather, each attempt to describe complexity within the context of business management adds to a somewhat unstructured collection of key ideas, and creates a unique perspective on the world of complexity in its own right.
In the following, five viewpoints of CAS are brought up in turn, namely connectivity, co-evolution, reinforcing cycles, non-linearity and sensitivity to initial conditions, and self-organization. Even though each of these concepts covers a somewhat specific angle of CAS, there is a certain degree of overlap between them, as the reader will notice. On the one hand, this is due to the actual inter-relatedness of key concepts and, on the other, to the terminological instability that exists with CAS, especially when it is applied in the area of social sciences. For these reasons, relating each of the following viewpoints directly to MD would be overly simplistic and lead to superficial notions only. Therefore, in the following paragraphs we describe each aspect generally from the perspective of business organizations, and only in the following section merge all the key premises with our view of MD.
Connectivity
An intrinsic feature of CAS is the linkages that a system has with its neighbouring systems. Actually, the English word complex-although often used as a synonym for complicated-originally derives from the Latin word plexus, which means braided together. According to the idea of CAS, different elements are continuously interacting with each other and producing reactions that are ultimately intertwined, but in practice are often impossible to anticipate or trace afterwards. In CAS we might be able to understand the nature of a relationship between two units, but as the number of units-and relationships-grow, we cannot master the increased complexity. For example, even though the interaction between air molecules in a vacuum can be modelled and the resulting state predicted with a high degree of certainty, the same cannot be done with a complex system such as weather. This means that in CAS it is impossible to see a clear relationship between cause and effect, because the connections between the two tend to become too versatile.
Applying complexity to management means that business organizations are viewed as CAS. The units stand, for example, for departments, functions, teams or individual people, and the idea of connectivity means that these are continuously interacting with each other. Thus, when managing such a system we should not try to isolate a unit and act as if it was independent, but rather accept the various linkages a unit (a system) has with other units (systems). This means that the performance of the whole cannot be enhanced by optimizing the performance of each unit separately, nor should a problem in one unit be solved by studying that particular unit only. Instead, what is needed is a holistic perspective that allows the existence of a wider context and various dependencies around the pivotal unit. Dent (1999) points out that the traditional problem-solving logic in organizations is based on reductionism and that it becomes less effective when conditions of stability are not met. Bettis and Prahalad (1995) note that reductionism is not a viable approach to studying complex systems, because knowledge of the constituents does not create knowledge of the whole. This is well exemplified by Polanyi (1958) : 'Take a watch to pieces and examine, however carefully, its separate parts in turn, and you will never come across the principles by which a watch keeps time.' Although a watch, unlike an organization, is not an example of a social system, the central message is fully applicable to these as well.
Advocates of CAS stress that relationship building as an activity helps a system to maintain its interconnectedness and, further, to make use of the diversity embedded in its different elements. Respecting diversity is the lifeblood of CAS. We are able to accept that in order to exist, a complex system such as a rainforest requires the concurrent co-existence of several different species. However, it is often hard for us to accept diversity in the life of organizations, although it is the variance of people's opinions and ways of thinking that enables a living system to make richer interpretations of its situation and thus helps it also to formulate more effective responses.
Co-evolution
A feature of CAS that is closely related to connectivity is the tendency of several systems, or several sub-systems within one main system, to move together towards new forms of existence or new stages of development. This is referred to as 'coevolution'.
Co-evolution builds on the idea of symbiotic relationships between different actors; and CAS thinking suggests that most relationships actually are symbiotic, with different parties being dependent on each other, even though the relationship may at the first glance seem to be based only on mutual competition and the seeking of destruction of the other parties. In the business ecosystem, the emergence of partnerships, alliances, and win-win relationships in the settings which traditionally have been viewed merely as competitive, is evidence of the shift towards recognizing the importance of co-evolution. The competition may still be there, but it is not the only perspective to the exchange between two or more companies.
It is natural to apply the idea of co-evolution to intercompany relationships, but the whole concept should not be seen in such a limited fashion. Co-evolution can take place within one organization, the actors being any units with the ability to interact. Likewise, an organization can co-evolve with any interacting entity around it, with various things that are often vaguely referred to as the organization's 'environment'. If we take a more CAS-oriented view, we realize that the environment is not just 'everything that is not us'; it is a rich collection of other players. In line with CAS thinking, we do not adapt to some overall forces of environment, instead, we constantly co-evolve with those other players.
Mitleton-Kelly (2003) relates co-evolution in social systems with the concept of empowerment. No individual, team or organization is powerless, she argues, as all actions they take affect the larger whole to some extent. This in turn calls for responsibility from both the individual's and the organization's side, as well as a deeper understanding of reciprocal change. Applying the idea of co-evolution to interpersonal relationships within organizations also invites new perspectives of leadership, emphasizing, for example, 'leaderfulness', that is leadership as a collective quality of an organization (Pinchot, 1996; Raelin, 2003) , and leadership as a process of learning (Antonacopoulou and Bento, 2004) .
Reinforcing Cycles
Some kind of feedback mechanism is an essential feature in every system. Feedback refers to the connection between a unit and another unit that has already been active earlier in the same process. Similarly, feedback relationships can be identified also at the level of systems, not only in units within them. Without feedback a system would act like falling domino blocks-after the last unit falls the whole process stops.
Two basic types of feedback mechanisms can be identified. A negative feedback mechanism occurs when a system works to maintain itself in some stable condition; deviations from a certain state lead to corrective actions. This is how, for example, a typical heating system operates. The system tries to maintain a set temperature by 'correcting' temperatures that are either too high or too low. This is also known as the system's pursuit of equilibrium, a state of balance.
Positive feedback works in a different way. A system with positive feedback mechanisms does not try to reach equilibrium; instead, it works to reinforce the phenomenon that has started. A simple example is a snowball rolling down the side of a mountain. As it moves on, it grows bigger and bigger, perhaps even becoming a massive avalanche.
The idea of CAS emphasizes positive feedback mechanisms in particular. In social systems, such as business organizations, these can take the form of selfreinforcing growth, bandwagon effects, chain reactions, self-fulfilling prophecies, and virtuous and vicious circles (Parker and Stacey, 1994) . These can have a variety of consequences to an observer; only in rare cases can they be deemed simply positive or negative. In the following discussion, to avoid any mental association with the quality of consequences, the term reinforcing cycles is used to refer to these amplifying loops between systems or units.
Actually, the business world is full of examples of reinforcing cycles. The rapid breakthrough of the Internet and its applications, for example, can be explained with the help of several developments that were mutually reinforcing. Expanding home PC markets, technical developments in hardware, the growth of the software industry, lowering price levels, increased IT capabilities among users, improvements in telecommunications, and so on, are all factors which fuelled each other and generated an exceptionally strong movement. On the other hand, reinforcing cycles can work in a different direction as well. The sales of CD players took a while to grow; this was obviously connected with the high prices and limited supply of CDs, which again was connected with the ordinary music consumers' scepticism about the new audio technology, and so on. As to reinforcing cycles, the discussion of simple cause and effect is artificial. Any development can be regarded as a cause of some other development-it all depends on the perspective of the observer.
The lack of clear beginnings and ends makes reinforcing cycles difficult to handle. In the minds of people, some developments become so interconnected that they are regarded as forces over which people have very little influence. Managers may blame their organization's distinctive culture for being an obstacle to changes in the ways of operating, yet through their own behaviour keep certain practices alive, reinforce certain developments and continuously reproduce the culture. Likewise, the expression 'success breeds success' often means that people are engaged in activities that are connected to beneficial outcomes, and these outcomes encourage people to discover even more innovative and effective ways to perform their duties, which again lead to new beneficial outcomes.
Non-linearity and Sensitivity to Initial Conditions
Like connectivity, non-linearity can be seen almost as a synonym for the term complexity, even though both of these concepts factually relate only to certain aspects of complex systems. Non-linearity is often emphasized to differentiate CAS models from the models based on the 'old science', which assume ideas such as predictability, measurability, regularity, and clear cause-effect relationships as their points of departure (Dent, 1999; Stumpf, 1995) . Put simply, these models are linear.
Rather than being a distinct quality that is present in some systems and not in others, non-linearity builds on two features of CAS discussed earlier, connectivity and feedback. As the elements of CAS are interconnected and form various selfreinforcing cycles, the behaviour of the whole becomes unpredictable. In particular, non-linearity refers to the outcomes of CAS, which differ from the outcomes of simple systems in the sense that both in terms of quality and quantity they are not in proportion to the input. On the other hand, it is good to note that in CAS distinguishing between specific outcomes and the behaviour itself is only a matter of the perspective applied, as the outcomes of one system simultaneously serve as inputs for another system.
Non-proportionality between inputs and outcomes means that a small change in initial conditions can lead to a significant variation in the end state. CAS are thus sensitive to initial conditions. When viewing organizations as CAS, theorists increasingly emphasize management's role in shaping these initial conditions. This can be done, for example, by adding diversity, setting or removing constraints, and making resources of different types available. In order to manage effectively, management must understand the linkage between certain initial factors and successful outcomes generated with these. In this light, management is more about shaping the context and less about controlling the events and forcing certain developments to happen.
Self-organization
One of the most discussed aspects of CAS is the process of self-organizing. Selforganization means that pattern and regularity emerge spontaneously in a system, without the intervention of a central controller (Anderson, 1999) . Coherent new structures or behaviours are not intentionally created, they just happen. Order grows from inside the system. Self-organization has been studied and explained with the help of the concept of entropy, a process of continual disintegration towards a state of maximum disorder or randomness. As the second law of thermodynamics states, entropy applies in all isolated and closed systems. Open systems, like CAS, instead overcome entropy by interacting with their surroundings, taking in needed resources (Stumpf, 1995) . More generally, the resources can be understood as energy. Maintaining a self-organized state requires a continuous energy flow into the system (Prigogine and Stengers, 1984) .
According to Fontana and Ballati (1999) , self-organization is a natural result of non-linear interaction, not of any tendency of individual agents to prefer or seek order. When the interactions of large numbers of components involve positive feedback loops, some behaviours self-amplify, quickly crowding out others. Groups of components become locked into self-reinforcing feedback cycles that lead to predictable collective behaviour (Anderson, 1999) . By referring to empirical studies (Swenson, 1989 (Swenson, , 1997 , Lichtenstein (2000) explains that these locked-in behaviours or structures actually result from the tendency of the system to produce entropy at the fastest possible rate given the constraints. The principle of maximum entropy production holds that disorder (entropy) is always approached in the most effective way, and that way is an orderly one. So order in CAS emerges because the system is moving towards disorder; however, because new energy is constantly flowing into the system, it never reaches disorder but continues sustaining a dynamic order. The order, therefore, is not in the individual components, it is at the aggregate level. Lichtenstein (2000) explains this with an example of a draining bathtub. Entropy is produced when water is running out of from the tub, that is, the water loses its position energy. When that happens in the fastest way possible, the water forms a vortex, which is a highly organized pattern. Order exists as long as new energy, water from the tap, is flowing in. Any attempt to disturb the vortex without totally new types of energy inputs leads to less effective reaction. Order is not created, it emerges.
Business organizations offer a fruitful ground for the applications of selforganization. To understand and make use of them, however, we have to give up Luoma: A Play of Four Arenas 109 some of our traditionally held assumptions about management, such as the ideal of control.
Disequilibrium and disorder should not be seen as negative attributes of organizations. Leadership efforts that try to eliminate disorder will destroy the system's ability to self-organize (Stumpf, 1995) . Some degree of control is necessary, but managers should respect the organization's ability to spontaneously develop behaviour that most effectively moves the whole in a given direction. Understanding when and how to let loose is at least as important as mastering different mechanisms of control and discipline. The difficulty of doing this is well reflected in a comment by Weick (1979) , who notes that managers often get in the way of activities that have their own self-regulation, form, and self-correcting tendencies.
Self-organization does not free management from directing the organization. In fact, setting the direction and identifying central values that guide people's behaviour, as well as providing the organization with the necessary energy inputs, are activities that finally trigger self-organization. An organization's ability to operate at the 'edge of chaos', in a state where individuals and groups work at their most creative level and generate innovative new responses, can be enhanced largely through appropriate leadership practices. Mastering this calls for new levels of organizational sensitivity from those in management positions.
Complexity and MD
Some of the central premises of CAS have already been discussed. This section focuses more closely on MD and how CAS thinking can be applied to it, and how the resulting systems approach to MD differs from the traditional view.
So far, the most powerful presentation of the role of CAS thinking in enhancing organizational learning is the seminal work by Senge (1990) . Senge identifies five characteristics that must be cultivated to develop a true learning organization, namely: (1) shared vision; (2) personal mastery; (3) mental models; (4) team learning; and (5) systems thinking. All these disciplines are vital, but systems thinking is of special importance since it fuses the others into a coherent body of practice and theory.
Although many of Senge's ideas are valuable also as regards managerial learning, the area of MD needs more explicit discussion from the CAS perspective in particular. Just like thinking in terms of CAS offers us a new, dynamic way to understand and manage organizations in general, the same should be applied to the management of MD. There are, however, comments indicating that this is difficult to do in practice. Mintzberg et al. (1998) note that the emphasis on control, order, and predictability derived from the traditional management approach even affects the way learning processes are handled, as managers tend to apply these characteristics also to employee development. The same is addressed in many seminal writings on organizational defensive routines and single-versus double-loop learning by Argyris (e.g. 1990 Argyris (e.g. , 1994 , who points out that organizations' striving for unilateral control, reduction of negative feelings, and overemphasis on rationality give rise to limited learning. Moreover, Doyle (2000) argues that many of the problems experienced by MD result from the application 110 Management Learning 37(1) of an overly mechanistic approach-a closed system view-at the expense of a relational perspective.
This article suggests that the systems approach to MD can be compressed into four key issues.
Inseparability of MD and the Organization's Reality
MD forms a system that is constantly shaping and being shaped by other organizational activities and phenomena. According to Doyle (1995) these other influences, with which MD is interacting, include, for example, culture and politics, structures, management systems, goals, technology, and managerial work in general. Interaction between these is dynamic, and the direction as well as the magnitude of the influence can change over time. Distinguishing between a developmental initiative and the 'real business' is highly artificial. Assuming that the impact of MD is always positive-and perhaps neutral in the worst case-is false. MD can work to increase an organization's well-being and success, but it can also be part of a reinforcing cycle that leads to increasingly counterproductive behaviour.
Several writers point out the importance of coping with these other influences to ensure the effectiveness of MD. Tosey (1993) refers to the need to 'interfere with the interference ' and Walton (1999) suggests the use of 'nudging strategies' to break the negative reinforcing cycles impeding successful MD. According to Doyle (2000) , this can be done, for example, by adopting a more organization development (OD) oriented approach to MD, since the concepts of OD tend to be based on a more holistic and systemic perspective towards organizational adaptation and transformation than the traditional MD approaches. A good example of an OD-oriented approach-which, while facilitating the strategy implementation also successfully deals with defensive mechanisms caused by the over-emphasis on control, power, and risk avoidance both at the individual and organizational level-is found in Argyris (1989) . Furthermore, Doyle (2000) brings up the value of relationship building with the key stakeholders of MD and the adoption of a marketing orientation inside the MD function. A marketing orientation means the systematic application of concepts and strategies originating from consumer and business-to-business marketing in the area of MD. Participants are rather seen as 'customers'; on top of a more conventional training needs analysis 'market research' is used to generate data which in turn are analysed to 'segment the customer base'; development outcomes are viewed in terms of 'benefits' to stakeholders; and so forth.
Non-proportionality of Learning Inputs and Outcomes
MD can lead to outcomes that are unpredictable, surprising, and impossible to derive from the input parameters of the initiative. MD can serve as a catalyst for an intended change and-even more effectively-initiate a change process without any linkage to deliberate plans of an organization. MD inputs can move the organization to a far-from-equilibrium state and make it produce a new, higher level order, which materializes as the utilization of novel technology, more cost-effective internal processes, innovative organizational structures and management practices, or the start of a new business, for example.
Accepting non-linearity in learning means a true challenge for many MD committed organizations. Our dominant way of thinking is strongly based on the ideals of exhaustiveness of training needs analysis, identifiable learning styles of individuals, foreseeable outcomes of development, and measurability of the results against set targets. These will continue to have their value, but the message here is that those responsible for and involved in MD need to develop a mind-set that allows the co-existence of a more 'unorthodox' component. To achieve this calls for placing less emphasis on 'pre-programming' a training event and paying more attention to creating favourable conditions for people to innovate, draw analogies between seemingly distant phenomena, conduct dialogue, and try new solutions in a low-risk environment.
In some cases this means more freedom in the form of less structured agendas, but paradoxically, the same may often be accomplished even better by applying constraints that force people to use extra creativity to find their way out. These constraints may be related, for example, to money and other resources available for the solution, linkages that the solution must have with other solutions or businesses, and the time allowed to be spent on coming up with a solution. Many artistically productive people are ready to admit that the best source of their inspiration is simply a merciless deadline!
Diversity of Standards and Opinions
MD could utilize frameworks and models that allow pluralist rather than onedimensional realities. Pursuit of diversity can be reflected in the selection of participants with different backgrounds, use of several development methodologies, providing multiple perspectives from which individuals can view their own situation or that of their business, use of multirater instruments to collect assessment information, and so on. Being limited to 'one right way' in the long run is impoverishing-yet not at all rare-since it does not allow the organization to make different interpretations of its situation, which again might lead to richer and more effective behaviours.
As an example, Stumpf (1995) and Dent (1999) address the value of 360-degree assessments and the like when providing participants with feedback on their own behaviour. According to them, the prevailing view of performance appraisals in organizations is based on the assumption of objective observation, where the subjectivity of appraisers is assumed to be problematic. There are, however, notions questioning the whole idea of objectivity. Deming (1986) argues that it is impossible to define a subset of performance measures that can encompass the full set of behaviours that an organization wants from its employees. Moxley and McCauley (1996) note that a participant may actually behave differently with different people. Furthermore, on the basis of empirical evidence, Atwater and Yammarino (1992) question the appraisers' ability to evaluate performance reliably over time.
In line with CAS thinking, subjectivity of appraisers should not be seen as problematic. Stumpf (1995) states that each appraiser's perspective is of the greatest value when considered separately, with any synthesis being done by the participant directly. Instead of compressing data into averages and medians, one should pay attention to differences and the 'noise' in the data, which are likely to lead the person being appraised to raise meaningful questions about his or her behaviour and to understand it better.
The search for 'right ways' has been characteristic of MD also with regard to its substance. The excellence phenomenon (see Guest, 1992) of recent decades has resulted in companies pursuing management practices and working habits that are supposed to lead to successful performance across industries and competitive environments. MD has been one of the main means to help root these in the organization.
At the level of individuals, the search for 'right ways' is reflected in the form of competence-based MD techniques. Advocates of the competence approach claim that it provides an organization with a shared understanding of what characteristics are associated with successful managerial performance and makes it possible to identify and further develop these characteristics with individual managers. However, the usefulness of competence-based MD in general, and especially in the context of rapid change, has been questioned because of, among other things, the tendency of competence-based models to become too bureaucratic and overly mechanistic in practice (Ashworth and Sexton, 1990) ; their inability to take account of the complex nature of managerial work (Canning, 1990; Collin, 1989) ; and the lack of clarity over the term 'competence' itself (Robotham and Jubb, 1996) .
From the CAS perspective, neither the excellence phenomenon nor the competence movement-or at least the way these are applied in practice-is likely to increase the diversity of standards and opinions in MD.
A Broad View of the Target Group
An important extension to MD's ability to make an impact comes from the redefinition of the target group. The target group includes not only those who are the firsthand participants of a training session, but additionally the people with whom these participants interact because of the initiative, and people who are involved as key stakeholders: sponsors, owners of business processes, facilitators, coaches, and so on-not least the organizers of the initiative themselves.
There is a remarkable degree of unanimity among MD professionals and scholars about the importance of senior management commitment for successful development outcomes. Commitment is typically sought by keeping management well informed about the initiative and by having individual members at the top giving presentations as part of the formal or informal agenda. This is important, but the role of those at the top need not be that limited. The necessary interaction they have with the initiative places them not above, but in the middle of the development process, where they should also assume the role of a learner.
The same applies to the firsthand participants' own subordinates, who are expected to be perhaps most affected by the changes in the participants' leadership behaviour. Seeing these people as part of the target group and not as objects being touched after the completion of the programme may change the way the development process is carried out. Another important group of people is made up of those who are not included as firsthand participants. Their primary attitudes to the process may well be negative, especially if participation is generally associated with future career progress. To cope with this, one should think in terms of several layers of participants. The first layer consists of the immediate participants of the MD initiative, while the next layers consist of other people who are indirectly touched by the initiative, grouped in meaningful segments. Instead of building boundaries between participants and non-participants, 'the ones who learn and those who do not', people responsible for MD should see several groups of learners, some being touched directly and some indirectly by the initiative. These groups, their expectations, anticipated implications for their work, and the nature of support needed from them should be made explicit when designing the initiative. For example, if the MD initiative aims at improving the interpersonal skills of (direct) participants, those responsible for the initiative should identify the groups of people who normally interact with the participants, and how the nature of this interaction is expected to change as a result of the initiative. These groups could encompass, for example, superiors, colleagues, subordinates, and customers, and some element of the initiative should link these groups to the learning process. Table 1 sums up the key issues of the systems approach to MD, contrasts them with the traditional logic and relates them to the premises of CAS discussed earlier. The Arenas of Systems-based MD Earlier in this article we outlined two contextual factors-renewal potential and a clear strategic direction-the varying magnitudes of which create fundamentally different settings for MD. This can be conceptualized in the form of a twodimensional space, where the low ends and high ends of these factors form a 2 × 2 matrix, thus creating four different contextual settings for MD to work in. The metaphor of an arena is used here to refer to an individual setting, a cell in the matrix. This is to emphasize that they really should be regarded as entities that are created and sustained by totally different forces, and therefore also different logic should be applied when working in each of them. In the following, the arenas will be referred to simply as Arena A (encompassing low levels of both factors), Arena B (high renewal potential and low clarity of direction), Arena C (low renewal potential and high clarity of direction), and Arena D (high levels of both). Each arena has unique demands for appropriate MD interventions. When facing rapid change in a business environment, interventions reflecting the systems approach become especially valuable in all the arenas, and must be prioritized over the interventions based on traditional thinking. Contemporary management literature has several examples of MD tactics that have been designed to facilitate executive development in turbulent environments. Some of these are presented here in brief for illustration. 
Arena A: Changing the Context
What makes the first of the arenas, Arena A, hard to deal with is the existence of several interrelated developments, reinforcing cycles, which work to undermine the prerequisites of any large-scale MD intervention. An example of these is well documented (also visually, which is very helpful) by Doyle (2000) . For instance, conflicting business goals and priorities-a distinguishing feature behind this arena-easily lead to a situation where MD lacks relevance in line managers. This creates negative attitudes and role confusion regarding responsibility for MD. This in turn works to keep the business priorities unclear. Likewise, the starting point can be the lack of senior managers' commitment to MD, which leads to the lack of clarity about MD's role in business. This is connected to the lack of demonstrable benefits from MD, which again works to diminish senior management's commitment and raises negative attitudes in the line organization.
Breaking the negative cycles is a necessity here. According to Doyle (2000) , this calls for intervention in the cultural, social, political, emotional, and psychological sub-systems of the organization. To do this, one needs to apply many strategies, most of which cannot be positioned under the title of MD, even if we broaden our definitions of the concept. Suggesting that the best way to use MD here is to avoid it, is not necessarily exaggeration. What is meant here with Arena A comes very close to Type X MD, which is an expression used by Mumford and Gold (2004) referring to a situation where managers' low concern for learning coupled with low concern for task result in negative influence on the overall performance.
There are, however, examples of how developmental interventions themselves can be used in these types of circumstances to change the context and to overcome the politics, contests, and tensions embedded in it. Lichtenstein (1997) describes several change processes facilitated by well-known practitioner/theorists Peter Senge, William Torbert, and Ellen Wingard, and identifies common themes between these. As a result, he develops a three-stage model that captures the logic of transforming the organization in the cases studied. The first of the stages, which Lichtenstein labels using a very CAS-type expression 'Building relationships and a container for change', focuses on facilitation techniques appropriate in Arena A, including making sense of the situation, interpreting problems brought up by participating managers, acknowledging the diversity of views, and building trust. Naturally, the role and professionalism of the facilitator is here of utmost importance. All in all, Arena A is a challenging setting, which does not allow very much room for formal MD programmes.
Arena B: Creating a View of the Future
The special nature of Arena B comes from the lack of a strong and unifying future vision. A business may have a prosperous past, and may even be performing successfully at present, but can still be unable to craft itself a unique idea of the future. This is a threat especially in mature industries, where businesses do not face radical new competition and are therefore used to extrapolating the future based on historical trends, rather than changing the business landscape by constantly questioning the dominant basic assumptions. When unpredictability increases, the traditional wisdom becomes insufficient.
Several good examples are found in literature, of how principles of systemsbased MD can be used to benefit the business in this arena. One is the Merlin Exercise, designed and made known by Robert Fulmer and his associates (Fulmer, 1997; Fulmer and Franklin, 1994; Fulmer and Perret, 1993; Fulmer et al., 1998) .
The name is borrowed from King Arthur's adviser-a magician, who was blessed with the ability to know the future.
The exercise forces participating executive teams to create a realistic but ambitious view of their company in the future, for example 10 years from now. After formulating and honing their future intents, as pictures, stories, and conversations and finally as written statements, the teams then walk back from the target year to the present, identifying key milestones that must occur along the way to make the vision become reality. Once the milestones are identified, they assess the strengths and weaknesses of themselves and their competitors, and come up with conclusions regarding how they are going to shape the industry to their own advantage. Lainema et al. (2001) offer another description of the concepts used in a similar kind of future-building exercise. They use a variety of tools to address uncertainty and connectivity in the business environment, and just like in the Merlin Exercise, force participating management teams to develop a unifying future intent for the businesses involved.
In both of these MD initiatives, managers are encouraged to stretch their thinking paradigms beyond simple extrapolation. Both reflect the premises of CAS thinking in the sense that in them MD is integrally connected to actual business management; emphasis is not on pre-programming the event but on creating favourable conditions for innovation and dialogue; diversity of views and surprising outcomes are welcomed; and several other stakeholder groups are involved, not least the top executives, who have a genuine interest in the process and its outcomes.
Arena C: Developing Autonomous Agents
In Arena C the main role of MD is to provide participating managers with enthusiasm and courage to move their organizations towards the identified future state. Managers need to assume a role of 'responsible autonomous agents', with full autonomy and responsibility for their decisions and actions. According to Mitleton-Kelly (1997) , this is a prerequisite for making the complexity principles possible within an organization.
In this arena, the distinction between the process and content of MD is most ambiguous. Ideas of systems-based MD are reflected in the way learning is delivered, and the CAS logic applied at the individual level also forms a key learning outcome in its own right. In the following, an application of live practice fields is presented as an example.
The term 'live practice fields' refers to a category of techniques that model a real business situation, but allow a greater degree of experimentation and 'new starts' than regular fieldwork is able to. Behavioural simulations represent one form of live practice fields. Their platform is a simulated organization whose functionalities resemble those of a real one. It is part of an industry and experiences different forces from its business environment. Participants assume various managerial roles and run the business using the managerial tools and techniques they feel are appropriate. Simulation uses a complex computer algorithm that creates dependencies and connections between different phenomena in the business ecosystem. Stumpf (1995) points out the role of behavioural simulations in exploring the implications of CAS and other new science concepts in work organizations. There are no 'right answers' or prefixed relationships among issues or participants. All boundaries are self-created and self-imposed on the basis of participants' mental models of effective leadership behaviour. Participants create a self-organizing system, where new order emerges over time, replacing earlier structures, processes, and schemes. According to Fulmer et al. (1998) , behavioural simulations can assist in 'big picture' learning, encourage experimentation, promote understanding of systems theory and dynamic interdependencies, and promote futuristic planning.
A business simulation, when properly designed and managed, can be a powerful means of energizing and stimulating individuals, and help them adopt a more CAS-oriented mind-set. It is worth noting, however, that many of its benefits can also be achieved through less sophisticated designs. As another application of live practice fields, Stumpf (1995) reports the use of so-called trio groups, which are conversational settings focusing on important unresolved business issues that the participants are responsible for. The conversation proceeds freely with 'What if . . .' and 'Have you thought about . . .' kinds of questions with no specific structure or prefixed solutions. Trio groups are self-organizing systems in which each member takes on the role of presenter, facilitator, and coach in a self-determined manner. Sometimes one of the key determinants of systems-based MD-inseparability with an organization's reality-is a lot easier to accomplish in such a process than through a complex simulation.
Arena D: Directing Energy and Action
Arena D is the setting in which the prerequisites for strategic MD are most propitious. In this arena, a high degree of enthusiasm and awareness of an organization's aspirations meet, waiting to be channelled into actions that catapult the whole towards a previously unreachable orbit. Systems-based MD is an invaluable tool for unleashing energy and directing action to produce such a new order.
Considering the demanding prerequisites of this arena, it would be simplistic to assume it as a typical base for MD interventions. However, the traditional MD literature tends to overlook the prerequisites and treat this arena as a default state rather than as a special case. This may well be the most important individual reason for the failure of practical MD to live up to its theoretical promise.
This article suggests that even in the course of most successful MD endeavours, Arena D can only be occasionally visited, usually as a result of a much longer stay in some other arena. Furthermore, the unique nature of this arena does not allow one to nominate any single MD intervention type as a representative example of the use of MD here. One can nevertheless get an idea of the dynamics within Arena D by taking further the examples already discussed.
In addition to emphasizing relationship building as the basic activity, Lichtenstein (1997) describes how the development process can move forward to a threshold state, where it no longer follows a logical rationale, but the energy stored in the participant group suddenly bursts out, creating powerful changes in people's cognitive maps and behaviour as leaders. The emergence of a new order is made possible after the group has been energized and a shared understanding of current and aspired future reality has been built through sessions of constructive, open dialogue.
Likewise, after the steps described earlier, the Merlin process ideally leads to the identification of concrete, specific actions that move the company toward its envisioned future. The actions are not just something generally beneficial to the company, but are necessary building blocks of the desired future, which alter the business landscape and produce a new, higher level order. Here also, reaching the state where a new order can emerge requires significant work in an earlier arena.
Finally, experiments, new behaviours, and small changes that are developed and tried in live practice fields may not be dramatic in themselves, but the point is to see how they-because of connectivity and non-linearity-can lead to wider implications and the emergence of a radically different order. This is exactly what Arena D is about: extended use of systems-based MD practices of other arenas up to the level of significant change in processes, structures, goals, values, and behaviours of the whole. Arena D is based on the premises of action learning (see Revans, 1980 Revans, , 1983 , but because it intentionally aims at producing a radically different order as a result of learning, it takes the concept beyond its conventional meaning. Arena D is thus not a starting point; it is a final stage in a development process, which it is possible to reach only by stretching earlier stages beyond their ordinary limits.
Discussion
Turbulence, discontinuity, and unpredictability start to be more than just buzzwords that more and more businesses use to describe the nature of their competitive reality. When change in the environment becomes constant, companies can no longer stick to the proven traditional concepts in their internal processes, especially with those processes that are supposed to prepare companies to meet their future.
MD is a key future-building activity for any company. To be truly effective, it should not only provide managers with better leadership skills and business acumen for today, but increasingly prepare them to lead their organizations towards and into the future. This is why the logic on which MD itself is based, is a central concern of both scholars and practitioners in the field.
This article has focused on MD in the light of complex adaptive systems. CAS thinking offers a rich foundation for MD but, as some authors remind us, it does not provide a panacea (e.g. Garavan et al., 1999; Reid and Barrington, 1997) . Making use of CAS thinking rests on the command of many well-established theories and ideas of management, learning, and organizational behaviour, the role of which should not be downplayed.
This article raises a number of practical and theoretical implications. From the practitioners' side, it first helps companies see MD as a rich area of activity, which has moved a long way from being merely an extension to succession planning or a means of managerial problem-solving, and which is continuously developing as a result of lively academic discussion and pioneering work done in collaboration by unprejudiced companies and frontline training providers. Second, by addressing the key factors affecting the use of MD, it helps companies evaluate their own developmental context and set appropriate targets for MD. And, third, it points out the value of longitudinal MD processes, which serve many purposes, from setting the stage for MD to unleashing energy to generate action, and briefly introduces examples of practices available for doing this.
Regarding theory development, several questions become apparent on the basis of this article. The first concerns the performance implications of systems-based MD. There is some evidence that companies which adopt a complexity absorption strategy (i.e. acknowledge interconnectedness in business and design internal processes accordingly) might outperform those that rely on complexity reduction (Ashmos et al., 2000) , but much more research is needed before any generalizations can be made about the role of MD in particular.
The second issue of further research takes the performance linkage even further. If we subscribe to the idea of distinct arenas and the possibility of longterm development processes to proceed across two or more of them, then there should be several strategies available for companies when they choose the most appropriate development path for themselves. Is there reason, therefore, to assume that one particular route in some context would lead to better outcomes than any other?
Third, the question of the necessary competencies of those responsible for managing development in organizations, which has typically been approached from the viewpoint of general human resource management competence, may need more precise discussion when it comes to the mastery of systems approach to MD.
And finally, as this article in itself has been an attempt to link the fields of systems theory and management sciences, it warmly welcomes future research work of the same kind. At best, innovative empirical research settings and an open dialogue between the disciplines will benefit both. Not only will organizational and other social sciences obtain fresh new perspectives and frameworks, but they can also contribute a lot to the theory building within the emerging area of complexity science.
Note

1.
There is some variation in terminology referring to the ideas of complexity as applied to social and human systems. The terms complex systems, complex adaptive systems, and complex evolving systems are preferred by different writers, but the meanings attached to each of the terms are not always mutually exclusive. This article uses the term complex adaptive systems, which is largely supported by the researchers of the Santa Fé Institute (SFI). The London School of Economics (LSE) complexity research programme has proposed the alternative complex evolving systems to emphasize a human system's ability to actively change both itself and its environment. However, this characteristic is also present in this article's view of CAS. Additionally, some commentators argue that the term evolving should not be applied to human systems as these are by definition 'outside' evolution. For further discussion on terminology, an interested reader is advised to study Battram, A. (1998) Navigating Complexity. London: The Industrial Society.
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